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KOIRHtù RY Azf LIZ Sinorhizobium meliloti @RHNyez +¥! dG!f 1 fegf K!AH 
Agrobacetrium BG RENYud#feù RF +ù dK EPP Gj OfeAf yAoRf 1 do KERA ÛKn!D 
KOT Ão{ 1Û \FELf Klihkg!t dof IHNjLCE ã AAR KenpD GfeA lekodftumefaciens 
Ã Chloramphenicol Ljfbr ù dZÛ OFA ONÎ LjkifeAÃ LjczÃ ZAZA of + Ko!f KEE df 
(Tumor- inducing Plasmid) Ti OBUNGYFHIOGL] !ot lQRAFY PEH! 1U 1f OSRifampicin 
. Ll MEHDT Ug HASEKarG RAF! f LD ZAiu SU. tumefaciens @RNLHZ 
OGLIFE Kou’ ADEA + Ifa! !Ûî !GKn!DK GELO}BRZKE fe 1e yA o LHEF@f ynÛAÃ 
zf LFùHA KOE LF OST fini GFooCRf 1f AUF LK YyÜP Liz N 
+Û pz +ù gE YJALF Lina fei +31 Gang! agodÎ !oNFRES HNjaK. KE = j5Y 
tù KOIFGE i ù!oGP{FHMARGIK E yaKIGN KÛbz Î HAA oDkhizobiaeceae 
„Gm KG Kf GfeA!!AodK GE ZAZA ofA 
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ABSTRACT 

The present study included isolation of Sinorhizobium meliloti bacteria from the 
root nodules of Alfalfa plants, Transformation process was conducted by conjugation with 
transformed bacteria Agrobacterium tumefaciens. The results showed the efficiency of the 
process, where the antibiotic tests acquire two genetic labels, resistance to 
chloramphenicol and rifampicin on the conjugated strain, proved that Ti plasmid (Tumor- 
inducing Plasmid) transferred from the 4. tumefaciens as well as that the conjugated strain 
produces melanin pigment. For more assurance, Alfalfa plants were inoculated with the 
conjugated strain, and the results showed the success of conjugation via crown gall 
formation on stem which formed by Ti plasmid in addition to root nodules in same plant. 
These results indicate the capability of performing conjugation technique between 
different species of Rhizobiaeceae to acquire new isolates carrying beneficial 
characteristics that are able to be transfer to plants and produce a new desired genetic 
transformed plants. 
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+HEù!f +A ùzIf @RENG YAL Agrobactrium tumefaciens @RNLDXHE Oj 
yÃQ ùd (Tumor-inducing Plasmid) Ti fSBüÎ ZA AKokAt+eRf O5t kORf HEF +30 ! 
Ğiùnj Gjı ù ùRG qyüùÙP KG Où5 Crown gall tumor +ùù Gf EAÛ LhùüK¥KLjùzZ 
+IeRf O5|| !R t FKORf Sinorhizobium meliloti RIA UHooykaas and Schilperoort, 1992) 
yùûd# dek! iz +d ZA BE Gj ORfARhizobiaeceae +B Î !q Gr OHEF +zFD ! HE ONA 
Û Streit et al., 2004 ) Kùn!f KOREyA#T FGA (Garcia-de los er al., 1996) +4HSK GHEY 
CBYPFKOR GAZ \ !oi An!f LjnfeRiî GjePf 5 BO LE KEE Rift fz LJKÎ !gî ftK 
ã 2ù PÛ fi sp GfÃù dU’ zù hjfù šeKÎ ù !ç! 3È u ÛEÃûù apê Ãeu: ù!f KG lğêeHş CE lH 

.(Schultze and Kondorsi, 1998) 
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Lei Lpzatp yUpYAGOSZK ORF OeAf yÃoRî KG ã fog aE LfeiF 1da fk 
acd hj aP5+KHAGS AK GXFoDL KESEN RIDA jNPTEOE x> Gf JUP LHbDNA +afeAf 
10 RYU 1 BEHOG laf Kneis || çÜr 7) a@AEj acd! aA aPÜfÃ (F^) 
tra JRF KCAIENj ROBUÛH DNA ù! Î ZAzjA+ PE} špAÃ yqÃz 5 *O LF || HA LferAF 
LMıhN@ùKPili I KY FfeKACKfezT LAK ZAIAF + dPF OKEY HNjYyK FQ genes 
Pilus YG ùPÛ ¥ OHBDLfEùuRYF a ùnr USC d#ùLAFd fig Rd LRP SHS LAL 
yùpLpdaMY zSIKGuzNS GOBURSDNA ùf OXET foDjefê yY]RÖUFerguson et al., 2002) 
†üP DNA NJ@en آ‎ !qGJjÃofA mob gene || tofdkt aÃdFyIpLHASTK ORF +zUFf KEL 
.(Strohmaier et al., 1998 ) tap! BF !o|| dok 
1E! Kp i CofA + fA! apo CBaEf aA0f KfpoBUIDZDE Aezdf LpIZ 
GEÛ+# + ZÛ ù! thqêdjA+ HE f 1ES GIP! LH fzAcRQE û+ || BRQÛ Vicente et al.,1989) 
K@AYFAGA UD! KEE dF LAREDO! SU agTKORf R plasmids +&FAEK JBU 
dA dFtù PF YT ùfKã aU PU !ot BEEN JPA HNIFIDBURG 5 RO LF INj§ Golf AO FOF 
HeùuKLjıZ +Aq ùdFOUNjL AHA + KDI KEG df LD FFEDZOKFOE as K ORF 1 SfeAf KJEoAf 
„(Lujan et al., 2007 ) +!Ãofdt PEH GIPDZGEAF GF O5EEGr fA r KJfffodZ 
+ùğfeAf Gi nEEL} dX2ùn yù|Lj ù ZABfeûı |NAgrobactrium G@RENZ Irj fom ak 
Pili ùù!f YùğfeKS ùRUO LZ eùTEUET APF x> GKBKI GOBÛH6DNA CXET foDDEN) 
GFAYIL] ZABeA+ uf Ciel Î lo oiaAF! PEH 1B Î !oL fpf 2A n LEA 
šÙÛRU LZ LS REKAR! T FA! SG GIPDERG oyüUP LAYA +440 GIP T !otofeAf 
faPa! XP K@OJA lef GIP Î !qC DEPAtHGEUÛFullner er al., 1996) en 
(Kunik et al., 2001 YDe Groot, 1998 Y Hooykaas and Bundock, 1996) Lù IF GP I !9 
Ld REO TAL fh fe +a! fo Û ZKgDEĞ Keb || HILDE ùu 5 AY ZZ 
KÛ f LAZ adh jet GHRBOR + 5[ f LDA. (Hill, 1999 Y Nerey er al., 2002) RIS 
YF IF FINjLFEA ÛR hf TPR ané A ¥ LOB DI !R 4T T PION OFPR dj 
KCêin fA zf OSG fe +l! fo LaF Lp FERf ONjLEofA+FNOGE ak! PHS 
yé IR&jGeùün KG Û ZABPID zk afd OSL fef + af 5 SUK! a02 Frit fpf IN 


fnaf Lj Gf D35 
NMAXKUP EG] ANS. meliloti @RND !qNNA GIP GK A4. tumefaciens @RNLHK GI !f 
. GFAdFÛ ER GZ yJüUP LAKnf KGELYIZTEDZ Chi 


NAH EL ÜRIE 
l@pdš#!aeZz ON Agrobactrium tumefaciens C58C1 rifR(pM90) @RENLASE KoPPR f 
Gi REA ù FI DPK ù Ld +ùzdA ÖÛ5( UGent-VIB Research Belgium) ¥ Ù ddEPHjeA 
.Knf K GE! eM! A2f LIK!eR t1 OAf!aZz ON Sinorhizobium meliloti 


raqe HAJE NE 
S. meliloti Bù RRMHùùË Yeast Extract Mannitol! (YEM) UùùÙÎ Ã ŠRùÙî f 
A. tumefaciens bi RRND Sl Yeast Extract Beef (YEB) OW AfAÃ (Vincent ,1970) 
JFGùùJA Nutrient agar I Rıù zd aGü+Û LJSùùÎ AfÃ (Lichtenstein and Draper,1986) 


„Nutrient broth 


U UFL FJFEAN HURFCUEDHY FOE 
ed | DZYSOÎ TG ùAûZT !f LjFARDL jhi eK acBhKn!f K GLK fefELOBRZiOZ K ED 
DK n!f KfegBL FÊ aPAÃ 5š RO LE @RHP LJoh} !HAIZE 48 D4. tumefaciens @RMD 
CET fU CRON +f zf LKLIFEDEEIGIK & fA + uj’ Gf CSK EFE Kazu: A 

. CHS IRN) 


Sinorhizobium meliloti FRAG 
+Ûı [®U Y1 O Rhizobium iı REhNyedı Zz DEFA yÛı [of LJîı d ZK Ûı n!K Gi FEK Ûı zd 
Lda PH DIG leA[ N af CABIPpZAT ef YAAFIPHY !HA ( Atlas er al., 1995 ) 
DAS FBIp 10 \Qıd2670 yÃoHBK qZCKERMY LIXKENn ydehqf Az2f KZECNs !Gf yoBf 
KDIAz DS fEp5 %6 afeRYDEEIT !f KfeARRSILEELET FEK ect CABK DE 
.š!@f GELE PDREAdDN eK! PAT ZKzu A DKT Ff ak! feÛ OECD: 
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Ku ùoÃ +ùqdÈdš ah GDÜ5N. agar I Rdğagif U ACG I ZAR Azf Kau Ã 
+ù Bh !@f YIL REA CAF LHKfeopydtNoFate gzf KI aNj. B28 +nefdZG 24 luz 
.YEM GAfT ZAFG 5 BIDOSUUPRf+]RUNEeAYA 


HNESinorhizobium meliloti FEHL UFEL JF PEOENSHE 
2ùT FF Gb dHFPET BK ù n!DK Gi PARı hNKù qZ +ù !Ã#ezd# @FERS LIBER U’ az! 
aùûUa Ch dda KYEDI3/1 +RpIHZOaAE CABZ P 6 afeM{DERAT f KfeARAS) 
NPE afet !HA pF aU dj AB Aof kya D70 OM yAoHEKAZ DL jp 
OuStùqzd eR H§ Kzee .+qzdiD aks feADIFPR OZARK Kn UDA feNIGEZ Kfedz 
3 GRÛ Kl’ o DXFahraeus , 1957 ) YQZf Nitrogen Fixation (NF) O AI ZA&KG 5 GD 
CG RRHEKü nf Kfefi NK ol! YIBTHAIAT !gLFFAWDfNAS28 +nefdl' Gf SYFRAHHTT 
š feADIPPR GPARIf Kg U|$p 20-15 lfnzev od! akp OIEK GEH an adn !ezdf 
ùdëd2 Ãeb Ö5Kly oÃAY HZf NF (AI ZAFKG 5š GSDOSKfeGBp K zu: A DE qZd DN ek 
+HOIT MURS LHENEH CHNEDIRALLGIK GE URN Az FKL I aoRf BQ IRE 
+URb+ù RRS fi lzf Atif GEAUF LIE LK dgoQFT fef || HA š Gf +IUIJBSKFERED 

. GA nf LjnAeRDZ 


HNHEL EF BERE j ANIOFIFEHEOE 
KJ dF f AU Ofhef O Af T !oGRE oyÛP LD IA! DIF KEE df LjFaEf ef HZ 
2 üRPFf Î ZAWA oD feff O5! FPR d KÛezf + EOK+ Go fifoKU' az! 1E! KOI 
Y1 ùo LfeU Rf aif SiS ù ğfeAÃ Zz Dù FÛp GjJEPR fA yf i ZA eA LjitiZS 
: H fedf O5! PPR aFGBEEfeKA! KD!f KfpEr d(1) YAN! LDÛAtlas er al.,1995) 
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<1 fof OSH OFPR aft SD! KJ dE A1 PYF ağfeff : 1 yA! 


Ie fF eg | IPE DEFRIAE HF 0 xrargtnê 
۰ 1a /!PNIIDZ °!2/!DZ 
70% yYAG 50 50 AMP Ampicillin 
70% JAGR 100 100 RIF Rifampicin 
O PIG 40 80 GM Gentamicin 
š OAYAG§ 35 35 CHL Chloramphenicol 
70% yAR 20 20 SM Streptomycin 
O IG 0 30 CTX Cefotaxime 
aH GEDHJE 


(Tzfira and Citovsky , 2006 ) ùA GIP GBI T A1. tumefaciens @RHGK FPR f 
+ùJjen! YGF 5T Ff fed (Ferenczi et al., 2004 ) +AMAXP GE] AUS. meliloti RHA 
1 Gùo +T LXE ÛF Kak ULES Lj LN ap Lfogif yÜUP LIZ BSBÜHS DNA 
ãaùüPif Zz ù¥zhlfofÃA Rifampicin Ã Chloramphenicol LjKD!f LEF dBZEFPR df KÛ f 
«JJ Û A jA LjioZER AF 

UBAFt|RUNDS. meliloti RNA A. tumefaciens @RHNL NS eB Lf + KêrÖ 
Ö5 4. tumefacciens LER ZCedK lu’ o FU Olsen er al.,1992) ¥ O Co cultivation 
lafeùo +ùn@p AZ Gentamicin Ã Rifampicin Ljîko!f Ler dti ZA AG!f JE YEBO A 
YEM GAÃĞS S. meliloti LER ZEedKlG: o || IR UZG 24-18 LjheHekKlGIZI28 

. Gj {إ-JfnjA2‎ KU!f O5 Chloramphenicol T Ko! fer dfi ZA AG!f YO! 
KndA!t IAF GIP! GE] A04. tumefaciens @RNLH2NZ0.7 PDL fr off En XER E 
1 Nedi !q2 ûr DORME HHIDOS! ARA GIP! BPEZESS. meliloti @RHNLHZNZ0.3 y0Z 
OùSLjZC ded fHNjLYY o Uf +BRONIR N. broth i Rds edi ALH2DZ 
š GEDO SYEeÃANBùdFLAFRZ0.1 PD Lj off le5 CEH gzhAÃ B28 +neb Zz +l’ Gf 
Rifampicin DA /HêzÃekd2 00 LED! Lj dfi ZA&KG N. agar | hed ag, I ZAKG 
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lz +lu Gf Ö55 GÛ IHNjKl' o DKPTIf +] RONLChloramphenicol PEE AERIS 5A 
. 1Z 72-48 LjhKofeKklfZ928 +nep 


IR GFENF FQE 
HNAEL DHE EIDE j © FeO 
LRU ED! Lor Û dl Foi EF Dekt DI KIER ARES! HOA! Go aBPGMEE fro 
Lf RF +o GengU’ az! LjJREOZ $KifeA LjkCAEBB[ AURifampicin A Chloramphenicol 
. (2) YAN 5G ace NEKIGA . S. meliloti Ã A. tumefactions LRU !f Lj eth 


. 1DI KEE BPG KÛ ¥ + Go Atofz: 2 yA! 


ug/ml f FeŞdFûg RNAEL 2F FRI FF 1 FHF 
CTX SM CHL GM RIF AMP 1 YE 
)30( )20( )35( )40( )100( )50( 
R R S R R R A . tumefaciens 
R R R R S R S. meliloti 


.ı Ao!f Ger dd) Gof 15 :S A I Aff GG BHEKOFIST :R YEH o 


KJ ù dêt ù dig +K EDT fedf O5! PR a KÛ f Lfenb liZDFRES yÜP LIZ 
LABIA ÜreRf O5L\pnAdK EE dBAjr ezk]Î !qGifoff NjA Î ZAM@SEpfHA leafed! Ko! 
jı Nj ù LPFG Keelf feABKerEGZ Ltd ( Rhizobium < Lj HT O) +R YFALF 
O51 nA Ad LZSHf yale 4j KF fpLNKGEAA.(2008 FOF AA olf) +f 
+Ù dD Gj ORA N JACK OH +R OSlrfAtdF ã aPÜÛf + enja CoÛF LHEnRGE! eR 
GÎ ùgIjKaÃo GEfeat fA GREW’ azA+ REH YFALF NLS || !R UDI Kj df Ug ZZ 
„(Cho et al. ,2009) KEE dF IHN FOZ SRK EC 
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ap DHL 


foûf LJ Gf 


yU T ZZAgrobacterium @RNOSI FB DNA ù!f KÇêen lafpÎ cozff ynÛ 
Lı KHBPYTF T A EEKLREXK S. meliloti +lez Ã HS IBNjL NL fA 1 do K Rr(DORHF 
. GAÊ olf RRS Lf 1ndLj3) SAN! LRA ÜU jxeAÃ 


tù!aZÃ14. tumefactions C58C1 rifR (pM90) +!ùùÙt Lh aH Lf 1l! ndLj 33AN 
, S. meliloit @HN 


HNAEL 2% BHRe FF qFFEEOE 
S. meliloti A. tumefaciens 
AMP , RIF", AMP , RIFF, 
GM, CHL, GM , CHLÎ, 
SM, CTX 


1 2F HH OYE 
\ FD HAUG DDENAE 
rHEETRH GE 


RIFF, CHL 


10 7X1.9 


SMF, CTX 


A .tumefacciens C58C1 rifR(pM90) +!UùÙl Lj hù feù fF +o LD )yÃfFnf Or 5 
S. meliloti GRRMù!eZ Î ù!q Rifampicin Û AD! fer dBHZOEOF! SU YEG !oK EO AF 
Î ùlZA ÃAĞiolf N. agar OLÎ Af Î ùZZQKLTK ZOR f tlgfdFKfecR dL DENA pA .! aû 
+ù MZNjyE yThK arl) Gj} ZZÃıu 5 Chloramphenicol A RifampicinLjı ù &KDI!f LEF df 
yù|KIŞIT ONjRifampicin Y AD!f ger BZOEEOF! SU LPDEA.N.agar O AI ZNZEXKIG GE 
Gn} eCTDO d+ dA dF Gi REH] !q GIRT Iq fab Agrobacterium @RNfoBUÛNÎ ZZ 


.( Hellens et al., 2000 ) 


LÛ BÛ 13RQFK je ùdğ NJ ãZK OZ Hf u, Af LDS 1al GengfzhboA f 

HDT OM Rhizobium O RENG pd Feza K GF f LIFALjBBfeST ZA!Up a51 Uf LFDEO 
+2 ù! Rj +nRGAE S. melilot: @ENLHFH!U !f HNjLf GB ÛCubo er al. ,1988) LMF 

12D ù!f URGES] LPESÛCastro et al. , 2000 ) RH > {-|_AAePÛ KÛ f yl} 
i SBR DNA aùpkyÜP LIZ Et ZF UKgjadpK] !oK PDLferAYF + dodA +g KIF 
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UO RGY PEH 11U f HNL FCHAOFG DOGCA+ ZF U&GST ag LE ya dF LND¥ Fz 
+b UORGLFE yA dELIN!DY]L} gog !q! ¥? UBb Tejerizo et al., 2010 LEY 2F 
Rhizobium Gi REN jı d¥ù ŞE YA LÛF Ljîı Ni nj AYR ùKÛ ÖÛRf KÛR !f T !oL fii 


.(Mercado-Blanco et al., 1993) 


DEG EDEN O FEEUSUENSF 

(yJB TD! AIAÎ !qL ARD aBhiRf Kn!EDK GLK fOFEOBRSUP LADY KfeGPU KRD 
GırljpA een † ffogš RO LE CG 3A HS efDK fefBp aA ack š BU LF +19RAF+!Û\ 16o 
rù gı |zZf LAER +R f enp leat dated A+IpEZ Keb O5K fefBp Lf of fz ÜNÞ 
GÈLjr off LHF !@F YARD hd} !qGEAÛF en aPKGZhL jir off SLES 12-7 yÛP 
Lo HS pa 2F DEE UES +o! Ãfo Û ZO fA yp ft Ûı ) pë l@Ã[ î Ö5anjš 
ĞGPRHA Agrobacterium O REN HEI dHùIFAK Gp! +n AH nu] LK do eG Lj 

.(Park, 1996 Y Beijersbergen ,1993) Lf +o 35 RU L# Rhizobium 
YALj ZA oDÊRIG LIE JEANS LBNL jn fe 1d Gang! agogrk GARE Lj 
DX Lj dk Lfi REFS Lfi ZAL GPADORf KEI YS LOJA yUP LAteaRKGU yT edt 
CERG Lfi ef + izf yÜP LpKHIG ÛF 5 RU LE KH !oK GÎ f HNYILDSEAHEE Û 
|| !Rı! pL peipk LK DIK \fifn KEI yak GEA leÃodK HY ZAZA olf KK GYA 
GQ ùlj LAFFADL_NES pin Ad Rhizobiaeceae + BE ã aPÛf + PEE YFAUF HFPR GOT ALj 
«Lfi RF +ùd}K DEPT Bigiîn + RHNYAD HAYA olf O5 Rhizobium A Agrobacterium 


fof LJ Gfoii DH 1 


.YHZfNF GAÎ ZAĞG 5 GF OG!zKeedtKn!f KGS 1 leÃAl 


.(eTANjGÈ! ê fzf LHKLOÛ) S. meliloti @RHBO|BKN Kf - A 
GEAÛA+ùû RY [zf ap GDL jo! lQRAQES. meliloti @FEN!Û Nol Kn KfefED - B 
O 
Ti yf foBûhAjIZRAEKNYS KEF Ö5(aTadF En) +1 AÛ arp yKE : B1 
. A. tumefacciens @RDLDAYALQE 
.Kn!f KEipAM C5(eTddt@n!p +R Az2f np JKKE : B2 
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HPAFPIPoT HE 
Rhizobium ORRNğ Gùo Ağu|K. (2008) BKPù Io dF A Où¥e fAc@NDA olf 
U3) 21 . D21 ù daf + û DEZIEKÛ GIŞKIEE dQEZAQZ leguminosarum bv.vicie 
.75- 66 


AMERY HF 

Atlas, R.M.; Parks, L.C.; Brown, A. E. (1995). "Laboratory Manuel of Experimental 
Microbiology". Mosby Dedicated to publishing Excellence . USA.. 

Beijerbergen, A. (1993). "Trans-kingdom promiscuity" Similarities between T-DNA 
transfer by Agrobacterium tumefaciens and bacterial conjugation . Ph. D. Thesis, 
Leiden University, The Netherland. 

Bundock, P.; Hooykaas, P.J.J. (1996). Integration of Agrobacterium tumefaciense T-DNA 
in the Saccharomyces cerevisiae genome by illegitimate recombination . Proc. 
Nat Acad. Sci., 93, 15272-15275 . 

Castro, S.; Carrera, 1.; Martinez-Drets, G. (2000). Methods to evaluate nodulation 
competitiveness between Sinorhizobium meliloti strains using melanin production 
as a marker. J. Microbiol. Methods , 41 , 173-177. 

Cho, H.; Pinto, U. M.; Winans, S. C. (2009). Transsexuality in the Rhizosphere: quorum 
sensing reversibly converts Agrobacterium tumefaciens from phenotypically 
female to male. J. Bacteriol., 191, 3375-3383. 

Cubo, M.T.; Buendia-Claveria, A.M.; Bringer , J.E.; Ruiz-Sainz, J.E. (1988). Melanin 
production by Rhizobium strains . Appl. Enviroment. Microbiol., 54, 1812-1817. 

De Groot, M.J. (1998). Agrobacterium tumefaciens —mediated transformation of 
filamentous fungi. Nat. Biotechnol. 16, 839-842. 

Fahraeus, G. (1957). The infection of clover root hair by nodule bacteria studied by a 
simple glass slide technique . J. Gen. Microbiol., 16, 374-381. 

Ferenczi, S.; Ganyu, A.; Blaha, B.; Semsey, S.; Nagy, T.; Csiszovszki, Z.; OrosZz, L. ; 
Papp, P.P. (2004). Integrative plsmid vector for constructing single-copy reporter 
systems to study gene regulation in Rhizobium meliloti and related species. 
Plasmid, 52, 51-62. 

Ferguson, G.C.; Heinemann, J.A.; Kennedy, M.A. (2002). Gene transfer between 
Salmonella enterica serovar typhimurium insid epithelial cells. J. Bacteriol., 182, 
2235-2242 . 

Fullner, K.J.; Cano, L.J.; Nester, E.W. (1996). Pilus assembly by Agrobacterium T-DNA 
transfer gene . Science , 273, 1107-1109 . 

Garcia-de los, S. A.; Brom, S.; Romero, D. (1996). Rhizobium plasmids in bacteria legume 
interactions. J. Microbiol. Biotechnol., 12, 119-125. 


foaf LJ Gf DX 


Hellens, R.; Mullineaux, P.; Klee, H. (2000). A guide to Agrobacterium binary Ti vectors. 
Trend. in Plant Sci., 5, 446-451. 

Hill, S.A. (1999). Cell to cell transmission of donor DNA overcomes differential 
incorporation of non-homologous and homologous markers in Neisseria 
gonorrhoeae. Gene, 240, 175-182 . 

Hooykaas, P.J.J.; Schilperoort, R.A. (1992). Agrobacterium and plant genetic engineering. 
Plant Mol. Biol., 19, 15-38 . 

Kunik, T.; Tzfira. T.; Kapulnik, Y.; Gafni, Y.; Dingwall, C.; Citofsky, V. (2001). Genetic 
transformation of HeLa cells by Agrobacterium . Proc. Nat. Acad. Sci., 98, 
1871-1876. 

Lichtenstein, C.; Draper, J. (1986). "In DNA Cloning: A Practical Approach", ed. Glover, 
D.M. (IRL, Oxford), Vol. 2 

Lujan, S. A.; Guagas, M.; Ragonese, H.; Matson, S. W.; Redinbo, M. R. (2007). 
Disrupting antibiotic resistance propagation by inhibiting the conjugative DNA 
relaxae . PNAS., 104, 12282- 12287. 

Mercado-Blanco, J.; Garcia, F.; Fernandez-Lopez, M.; Olivares, J.(1993). Melanin 
producion by Rhizobium meliloti GR4 to ponsymbiotic plamid pRmeGR4b: 
Cloning, Sequencing, and expression of the tyrosinase Gene mep4A. J. Bacteriol., 
175, 5403-5410. 

Nerey, M.M.C.; Pichuantas, S.E.; Saavadra, C.P.; Araya, M. A.; Tantalean, J.C.; Vasquez, 
C.C. (2002). Expression of Bacillus stearothermophilus LV cadmium resistance 
genes in E. Coli causes hypersensitivity to cadmium chloride. Curr. Miccrobiol., 
45, 187-190. 

Olsen, J. E.; Brown, D.J.; Baggesen, D.L.; Bisgaard , M.(1992). Biochemical and 
molecular characterization of Salmonella entrica serovar berta , and comprision 
of method for typing. Epidemiol. Infect., 108, 243-260. 

Park , D. (1996).Conservation of PcaQ, a transcriptional activator of pca genes for 
catabolism of phenolic compounds, in Agrobacterium tumefaciens and Rhizobium 
species. J. Bacteriol., 178, 3671-3615. 

Schultze, M.; Kondorosi, A. (1998). Regulation of symbiotic root nodule development . 
Annu. Rev. Genet., 32, 33-57. 

Streit, W.R.; Schmitz, R.A.; Perret, X.; Staehelin, C.; Deakin, W.J.; Raasch, C.; 
Liesegang, H.; Bronghton, W.J. (2004). An evolutionary hot spot: The 
PNGR234b replicon of Rhizobium spp. strain NGR234. J. Bacteriol., 186, 535- 
542. 

Strohmaier, H.; Noiges, R.; Kotschan, S.; Sawers, G.; Hogenauer, G.; Zechner, E. 
L.;Koraimann, G. (1998). Single transduction and bacterial conjugation: 
Characterization of the role of Arc A in regulating conjugative transfer of the 
resistance plasmid R1. J. Mol. Biol., 277, 309-316. 

Tejerizo, G.T.; Del Papa, M.F.; Giusti, M.D.; Draghi, W.; Lorenzo, M.; Lagares, A.; 
Pistorio, M. (2010). Characterization of extrachromosomal replicons present in 
the extended host range Rhizobium sp. LPU83 . Plasmid. 64, 177-185. 


34000 oy Sinorhizobium meliloti @RHVOKEAf yAoRf 


Tzfira, T.; Citovky, V.(2006). Agrobacterium-mediated genetic transformation of plants: 
biology and biotechnology. Current Opinion in Biotechnology, 17, 147-154. 

Vincente, A.; Aviles, M.; Codina, J.C.; Borrego, J.J.; Romero, P. (1989). Resistance to 
antibiotics and heavy metals of Pseudomonas aerogenosa isolated from natural 
waters, J. Appl. Bacteriol., 68 , 625-632. 

Vincent, J.M. (1970). "A Manual for the Practical Study of Root Nodule Bacteria" . IBP 
handbook No.15 , Black Well Scientific Publication Oxford . UK. 


